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© Corrective lens system. 



© A corrective lens system (10) with selectable 
optical characteristics includes a lens element (11) 
for placement in the optical path of a human eye 
ahead of the retina (13) of the eye and a polarizer 
element (14) for placement in the optical path of the 
human eye ahead of the lens element (11). The 
polarizer element (14) is configured to pass plane 
polarized light toward the lens element and the lens 
element has first(15) and second (16) regions with 
different optical characteristics, the first region (15) 
being polarized and arranged to restrict the passage 
of plane polarized light having other than a given 
direction of polarization. The lens element may be 
an intraocular lens, a contact lens, or a corneal 
implant lens, and one embodiment includes a polar- 
izer element mounted on a spectacles frame as a 
^component of an ocular telescope utilized to treat 
^macular degeneration so that when the spectacles 
OJare worn light is restricted from passing through the 

!£J first region of the lens element. 
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Corrective 

This invention relates generally to corrective 
lenses, and more particularly to a new and im- 
proved lens system having selectable optical char- 
acteristics. 

We sometimes use multi-segmented optical 
surfaces to correct or compensate for different vi- 
sion disorders, tailoring the optical characteristic of 
each segment to a specific patient need. Thus, one 
lens can be used to compensate for more than just 
one disorder. Bifocal and trifocal spectacle lenses 
as well as multi-segmented contact lenses, corneal 
implant lenses, and intraocular lenses share this 
attribute and function. 

The patient selects the optical characteristics 
desired. In order to select the desired optical char- 
acteristics of a bifocal lens, for example, the patient 
merely looks through the appropriate segment. But 
selecting the desired optical characteristics with 
other lenses is more complicated. 

Consider, for example, a teledioptric lens sys- 
tem utilized to compensate for macular degener- 
ation. Recall that macular degeneration affects the 
central retinal area known as the macula and it can 
lead to a gradual or sudden loss of vision to the 
level of 20/200 or less. It may affect only about 
one-quarter to four square millimeters of the central 
retinal area, thereby leaving 95%-99% of the retina 
unaffected. Thus, near vision, for example, for 
reading and watching television can be lost while 
far vision remains intact. 

Telescopic systems that increase the retinal 
image size of a given object have been used to 
compensate for such loss of near vision. Such a 
system is described in pending U.S. Patent Ap- 
plication No. 141,482 and it may include an in- 
traocular lens (IOL) or optical implant replaces the 
natural lens, the implant having both a diverging 
central portion and a converging peripheral portion. • 
The diverging portion operates in conjunction with 
spectacles configured as an ocular telescope that 
focuses images for near vision while the converg- 
ing portion operates in the absence of the spec- 
tacles to provide far vision. 

With such a system, the patient selects the 
desired optical characteristics by donning or re- 
moving the spectacles. In other words, the patient 
selects the diverging portion of the intraocular lens 
by 'using the spectacles and the converging portion 
by removing them. But utilizing the spectacles in 
this way to select the diverging portion only em- 
phasizes the diverging portion instead of stopping 
light from passing through the converging portion, 
and this can impair the patient's vision. Similar 
problems may accompany use of multi-segmented 
contact and corneal implant lenses. 



Lens System 

Thus, it is desirable to have some way of 
selecting only the desired segment or portion with- 
out also having light pass through the other seg- 
ment or portion. 

5 The present invention solves the problems out- 

lined above by utilizing a polarized lens element 
and a polarizer element. At least one segment or 
portion of the lens element is polarized so that 
placing the polarizer element in the optical path 

10 ahead of the lens element limits the transmission of 
light as desired. 

Generally, a lens system constructed according 
to a major aspect of the invention includes a lens 
element for placement in the optical path of a 

rs human eye ahead of the retina of the eye and a 
polarizer element for placement in the optical path 
of the human eye ahead of the lens element. 

The polarizer element is configured to pass 
plane polarized light toward the lens element. The 

20 lens element has first and second regions such that 
the first region has different optical characteristics 
from the second region, and the first region of the 
lens element is polarized and arranged to restrict 
the passage of plane polarized light having other 

25 than a given direction of polarization. 

According to another aspect of the present 
invention, the lens element may be configured as 
an intraocular lens, optical implant, contact lens, or 
corneal implant lens, and the polarizer element 

30 may be mounted on a spectacles frame. There, it 
passes plane polarized light so that it has a direc- 
tion of polarization other than the given direction of 
polarization, preferably rotated ninety degrees from 
the given direction, so that passage of light through 

35 the first region of the lens element is substantially 
restricted. 

According to yet another aspect of the inven- 
tion, the optical implant is a component of an 
ocular telescopic lens system and the polarizer 
40 element is a component of multiple-element spec- 
tacles utilized with the optical implant in com- 
pensating for macular degeneration. 

According to still another aspect of the inven- 
tion, there is provided an ocular telescopic lens 
45 system that includes an optical implant having first 
and second lens portions, the second lens portion 
of which is a diverging lens portion, and multiple- 
element spectacles having anterior and posterior 
lenses arranged to converge light toward the di- 
sc verging lens portion. At least one of the anterior 
and posterior lenses is configured to pass plane 
polarized light and the first lens portion of the 
optical implant is polarized and arranged to restrict 
the passage of plane polarized light having other 
than a given direction of polarization. 
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In that regard, there is provided an optical 
implant that includes an optic . dimensioned and 
arranged to be retained in an eye in the optical 
path of the eye and fixation means attached to the 
optic for supporting the optic in the eye. The optic 
has first and second lens portions, the first lens 
portion having optical characteristics different from 
the second portion and the first portion being po- 
larized and arranged to restrict the passage of 
plane polarized light having other than a given 
direction of polarization. 

In line with the above, a method of treating 
macular degeneration according to the invention 
includes providing an optical implant having first 
and second lens portions, the second lens portion 
of which is a diverging lens portion and the first 
portion of which is polarized to restrict the passage 
of plane- polarized light having other than a given 
direction of polarization. The method includes pro- 
viding spectacles that are configured as an ocular 
telescope arranged to converge plane polarized 
light toward the diverging lens portion of the optical 
implant. Then, the optical implant is implanted in a 
patient and the spectacles are applied to the pa- 
tient in order to converge plane polarized light that 
has other than the given direction of polarization 
toward the diverging lens portion of the optical 
implant lens. 

Thus, a method according to the invention of 
selectively restricting passage of light through a 
lens includes (a) providing a lens element having 
first and second regions, the first region having 
optical characteristics different than the second re- 
gion and the first region being polarized and ar- 
ranged to restrict the passage of plane polarized 
light having other than a given direction of polariza- 
tion; (b) providing a polarizer element configured to 
pass plane polarized light toward the lens element; 
(c) supporting the lens element in a human eye in 
the optical path of the eye and the retina of the 
eye; and (d) placing the polarizer element in the 
optical path of the eye ahead of the lens element 
so that the polarizer element passes plane po- 
larized light having other than the given direction of 
polarization. 

The above mentioned and other objects and 
features of this invention and the manner of attain- 
ing them will become apparent, and the invention 
itself will be best understood, by reference to the 
following description taken in conjunction with the 
accompanying illustrative drawings, in which: 

FIGURE 1 is a diagrammatic view of a lens 
system constructed according to the invention; 

FIGURE 2 is an front view of an optical 
implant utilized in one embodiment of the lens 
system; 

FIGURE 3 is a diagrammatic view illustrating 
use of the intraocular lens with a pair of mul- 



tielement spectacles; 

FIGURE 4 is a cross sectional view of a 
contact lens utilized in another embodiment of the 
lens system; 

5 FIGURE 5 is a cross sectional view of a 

corneal implant lens utilized in still another embodi- 
ment of the invention; 

FIGURE 6 is a front view of a polarizing 
element; 

70 FIGURE 7 is a perspective view of a pair of 

spectacles that has polarizing elements; and 

FIGURE 8 is a partially cutaway plan view of 
multielement spectacles that include polarizing ele- 
ments. 

75 Referring now to Fig. 1, there is shown a 

diagrammatic view of a lens system 10 constructed 
according to the invention. Generally, the lens sys- 
tem 10 includes a lens element 11 for placement in 
the optical path 12 of a human eye ahead of the 

20 retina 13 of the eye (between the retina and a field 
of view forward of the retina) and a polarizer ele- 
ment 14 for placement in the optical path 12 ahead 
of the lens element 1 1 (between the lens element 
1 1 and the field of view). 

25 The polarizer element 14 is fabricated from 

suitable known lens material configured according 
to known optical techniques to pass plane polarized 
light toward the lens element 11 that has a direc- 
tion of polarization depicted by an arrow P1 in Fig. 

30 1., lying in a plane transverse to the optical path 
12. 

The lens element 1 1 is fabricated from suitable 
known lens material to have first (outer) and sec- 
ond (inner) portions or segments or regions 15 and 

35 16, the first region 15 having different optical char- 
acteristics from the second region 16. In addition, 
the first region 15 is polarized and arranged ac- 
cording to known techniques to restrict the passage 
of plane polarized light having other than a given 

40 direction of polarization depicted by an arrow P2 in 
Fig. 1 that also lies in a plane transverse to the 
optical path 12. 

The direction of polarization of the polarizer 
element 14 (arrow P1) is other than the given 

45 direction of polarization of the first region of the 
lens element 1 1 (arrow P2). This arrangement op- 
erates to restrict passage through the lens element 
11 of plane polarized light passing through the 
polarizer element 14, In Fig. 1, the arrow P1 is 

so shown rotated ninety degrees from the arrow P2 in 
a preferred orientation that substantially restricts 
passage of the plane polarized light through region 
15 of the lens element 1 1. 

According to one aspect of the invention, the 

55 lens element 1 1 takes the form of van intraocular 
lens 20 (Fig. 2). The lens 20 is generally similar to 
the intraocular lens 11 described in the U.S. patent 
application mentioned above, Serial No. 141,482 
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filed January 5, 1988, and that application is incor- 
porated by reference for the details of the in- 
traocular lens and ocular telescopic lens system it 
describes. 

Thus, the intraocular lens 20 includes an optic 
21 which is fabricated from a biocompatible ma- 
terial according to known techniques so that it is 
dimensioned and arranged to be retained in an eye 
in the optical path of the eye, i.e. transversing the 
optical path 12 illustrated in Fig. 1. One or more 
fixation members, such as first and second fixation 
member 22 and 23, are suitably attached to the 
optic 21 in a known manner to serve as fixation 
means for supporting the optic 21 in the eye. 

The optic 21 includes a first region or converg- 
ing portion 24 and a second region or diverging 
portion 25. The diverging portion 25 is a central 
portion of the optic 21 and the converging portion 
24 is an annular portion of the optic 21 that cir- 
cumscribes the diverging region 25. The converg- 
ing portion 24 has different optical characteristics 
from the diverging portion 25 and is polarized as 
described above with reference to the lens element 
11. 

According to another aspect of the invention, 
the intraocular lens 20 is a component of an ocular 
telescopic lens system 30 (Fig. 3) utilized to com- 
pensate for macular degeneration. The system 30 
is generally similar to the ocular telescopic lens 
system described in the above-referenced U.S. 
patent application. It includes the intraocular lens 
20 supported in a human eye 31 and a multiple- 
element spectacle lens arrangement or ocular tele- 
scope or spectacle lens system 32 that cooperate 
as the ocular telescopic lens system 30 to increase 
the image size on a retina 33 of the eye 31. This 
enables many low-vision patients to read, watch 
television, and perform other tasks requiring near 
vision. 

The spectacle lens system 32 includes an an- 
terior lens 34 and a posterior lens 35. These are 
arranged coaxial with an optical path 36 of the eye 
31 and relative to each other so that the lenses 34 
and 35 converge light toward the diverging portion 
25 of the intraocular lens 20. Light passes in se- 
quence through the anterior lens 34, the posterior 
lens 35, and the intraocular lens 20 to the retina 33, 
the anterior and posterior lenses 34 and 35 com- 
bining to serve as an objective lens of the tele- 
scopic lens system they form with the diverging 
portion 25 of the intraocular lens 20. 

The anterior and posterior lenses 34 and 35 
are configured according to known lens design and 
fabrication techniques to achieve the converging 
optical characteristics desired. Additional lens ele- 
ments may be employed with them for this pur- 
pose. 

However, at least one of the anterior and pos- 
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terior lenses 34 and 35 and any additional lens 
elements is configured to pass plane polarized light 
toward the intraocular lens 20 as described above 
with reference to the polarizer element 14 in Fig. 1. 
5 In the ocular telescopic lens system 30, the anter- 
ior lens 34 is so configured for this purpose. This is 
done so that the direction of polarization is rotated 
from the given direction of polarization of the con- 
verging portion 24 of the intraocular lens 20, prefer- 
10 ably by ninety degrees as described above with 
reference to the lens element 1 1 in Fig. 1. 

According to yet another aspect of the inven- 
tion, the lens element 11 may take the form of a 
contact lens 40 supported conventionally ahead of 
15 a cornea 41 of an eye 42 as illustrated in Fig. 4, or 
a corneal implant lens 43 implanted partially or 
fully within a cornea 44 of an eye 45 as illustrated 
in Fig. 5 (including a corneal onlay lens). The 
contact lens 40 or corneal implant lens 43 include 
20 first and second regions having different optical 
characteristics as described above with reference 
to the lens element 11 in Fig. 1. They are fab- 
ricated from a suitable biocompatible material ac- 
cording to known techniques so that the first region 
25 is polarized as also described above. Of course, 
the first and second regions can be configured to 
have any of various shapes and orientations within 
the broader inventive concepts disclosed. In other 
words, the first region need not be in the form of 
30 an annular ring circumscribing the second region. 

Considering now Figs. 6 and 7, there is shown 
a polarizer element in the form of an optical ele- 
ment 50 (Fig. 6) and a pair of spectacles 51 that 
utilizes such a lens (Fig. 7). The spectacles 51 
as includes a frame 52 on which first and second 
polarizer elements 53 and 54 are mounted. Thus, a 
multiple-element arrangement is not required within 
the broader inventive concepts disclosed. Instead, 
the spectacles 51 can use just a single polarizer 
40 element for each eye. 

Fig. 8 is a partially cutaway plan view of a pair 
of multielement spectacles 60 that is generally 
similar to the multiple-element spectacles de- 
scribed in the above-referenced patent application. 
45 The pair of spectacles 60 is utilized as an ocular 
telescope in combination with an intraocular lens to 
compensate for macular degeneration and it in- 
cludes a spectacles frame 61 on which two mul- 
tiple lens arrangements 62 and 63 are mounted, 
so At least one of the multiple lens arrangements 

62 and 63 includes a polarizer element, however, 
like the multiple lens arrangement 32 described 
with reference to Fig. 3. Thus, the multiple lens 
arrangement 62 includes an anterior lens 64 that is 
55 configured to pass plane polarized light having a 
direction of polarization that is different than a 
given direction of polarization for a lens element 
with which the set of spectacles 60 are used, such 

4 
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as the intraocular lens 20. 

When the patient dons the set of spectacles 
60, plane polarized light is converged toward the 
diverging portion of the intraocular lens 20 while 
passage of the plane polarized light through the 5 
converging portion 24 is restricted to thereby limit 
peripheral distractions when the patient requires 
near vision. When the patient removes the set of 
spectacles 60, peripheral vision is restored. 

Thus, a method of treating macular degener- w 
ation according to the invention includes the steps 
of (a) providing an intraocular lens having first and 
second lens portions, the second lens portion of 
which is a diverging lens portion and the first 
portion of which is polarized to restrict the passage is 
of plane polarized light having other than a given 
direction of polarization; (b) providing spectacles 
that are configured as an ocular telescope arranged 
to converge plane polarized light toward the diverg- 
ing lens portion of the intraocular lens; (c) implant- zo 
ing the intraocular lens in a patient; and (d) apply- 
ing the spectacles to the patient in order to con- 
verge plane polarized light toward the diverging 
lens portion of the intraocular lens that has other 
than the given direction of polarization. 25 

From a different perspective, a method of se- 
lectively restricting passage of light through a lens 
includes the steps of (a) providing a lens element 
having first and second regions, the first region 
having optical characteristics different from the so 
second region and the first region being polarized 
and arranged to restrict the passage of plane po- 
larized light having other than a given direction of 
polarization; (b) providing a polarizer element con- 
figured to pass plane polarized light toward the as 
lens element; (c) supporting the lens element on or 
in a human eye in the optical path of the eye the 
retina of the eye; and (d) placing the polarizer 
element in the optical path of the eye ahead of the 
lens element so that it passes plane polarized light 40 
having other than the given direction of polariza- 
tion. 

The step of providing a polarizer element may 
include providing a polarizer element mounted on a 
spectacles frame as a component of an ocular 45 
telescope, and the step of providing a lens element 
may include providing a lens element configured 
as an intraocular lens, as a contact lens, or as a 
corneal implant lens. 

Thus, this invention solves the problems of the so 
prior art by utilizing a polarized lens element and a 
polarizing element to selectively control the trans- 
mission of light through multi-segmented optical 
surfaces. 

Although exemplary embodiments of the inven- 55 
tion have been shown and described, many 
changes, modifications, and substitutions may be 
made by one having ordinary skill in the art without 



departing from the invention. 



Claims 

1. A lens system, comprising: 

a lens element for placement in the optical path of 
a human eye ahead of the retina of the eye; and 
a polarizer element for placement in the optical 
path of the human eye ahead of the lens element; 
the polarizer element being configured to pass 
plane polarized light toward the lens element; 
the lens element having first and second regions; 
the first region having different optical characteris- 
tics than the second region; and 
the first region being polarized and arranged to 
restrict the passage of plane polarized light having 
other than a given direction of polarization. 

2. A lens system as recited in Claim 1, wherein 
the polarizer element is mounted on a spectacles 
frame to pass the plane polarized light so that it 
has a direction of polarization other than the given 
direction of polarization. 

3. A lens system as recited in Claim 2, wherein 
the polarizer element is fixedly mounted on the 
spectacles frame. 

4. A lens system as recited in Claim 3, wherein 
the polarizer element is fixedly mounted on the 
spectacles frame so that the plane polarized light 
has a direction of polarization rotated ninety de- 
grees from the given direction. 

5. A lens system as recited in Claim 1, 2, 3, or 
4 wherein the lens element is one of an optical 
implant, a contact lens, a corneal implant lens, and 
an intraocular lens. 

6. A lens system as recited in Claim 5, wherein 
the lens element is an optical implant, the second 
region of the lens element is a central portion of 
the optical implant, and the first region of the lens 
element is an annular portion of the optical implant 
that circumscribes the second region. 

7. A lens system as recited in Claim 5 or 6. 
wherein the lens element is a component of an 
ocular telescopic lens system. 

8. A lens system as recited in Claim 5, 6, or 7, 
wherein the polarizer element is a component of 
multiple-element spectacles. 

9. A lens system as recited in Claim 5, 6, or 7, 
wherein the second region of the lens element is a 
diverging lens portion, the system includes 
multiple-element spectacles having anterior and 
posterior lenses arranged to converge light toward 
the diverging lens portion, and the polarizer ele- 
ment is one of the anterior and posterior lenses. 

10. An optical implant, comprising: 

an optic dimensioned and arranged to be retained 
in an eye in the optical path of the eye; and 
fixation means attached to the optic for supporting 
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the optic in the eye; 

the optic having first and second lens portions; 

the first lens portion having optical characteristics 

different than the second portion; and 

the first portion being polarized and arranged to 5 

restrict the passage of plane polarized light having 

other than a given direction of polarization. 

11. Multiple-element spectacles for use in an 
ocular telescopic system, comprising: 
a spectacles frame; and 10 
a lens system mounted on the spectacles frame; 
the lens system having at least an anterior lens and 
a posterior lens; and 

at least one of which anterior and posterior lenses 

is configured to provide plane polarized light. is 
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© Corrective lens system. 

© A corrective lens system (10) with selectable 
optical characteristics includes a lens element (11) 
for placement in the optical path of a human eye 
ahead of the retina (13) of the eye and a polarizer 
element (14) for placement in the optical path of the 
human eye ahead of the lens element (11). The 
polarizer element (14) is configured to pass plane 
polarized light toward the lens element and the lens 
element has first(15) and second (16) regions with 
different optical characteristics, the first region (15) 
being polarized and arranged to restrict the passage 
of plane polarized light having other than a given 
direction of polarization. The lens element may be 
an intraocular lens, a contact lens, or a corneal 
implant lens, and one embodiment includes a polar- 
izer element mounted on a spectacles frame as a 
component of an ocular telescope utilized to treat 
macular degeneration so that when the spectacles 
are worn light is restricted from passing through the 
first region of the lens element. 
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